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LUAT CHUYEN GIA TU VA TiNH CHAT BAO HAM
TRAN DINH KHANG

Trwong Dai hoc Bach khoa Ha Not

Abstract. The paper deals with common properties of fuzzy sets and hedge algebra theory, which
are the subsumption and the meaning inheritance properties. To satisfy the subsumption property
by hedges moving on hedge algebras, the paper introduces a new class of monotone hedge algebras
and studies its characteristics. These properties are useful for analyzing fuzzy systems, where both
of the moving hedges rules and fuzzy operators are applied.

Tém tat. Bai bdo dé cap dén céc tinh chdt quen thudc khi st dung tap md va dai s6 gia tir 1 tinh
chat bao ham va tinh chat ké thira ngir nghia. PE cic xir 1y trén dai s6 gia tir thda man tinh chét
bao ham khi chuyén gia tir, bai bdo dé xuét 16p dai s gia tir don diéu va trinh bay cic dic trung
cla dai s0 gia tr nay. DAy la cdc tinh chdt hiru ich trong cdc xir 1y & cdc hé thong st dung luat
chuyén gia tir két hop véi xir Iy thong tin mo.

1. PAT VAN DE

Ngay nay, str phét trién cia khoa hoc méy tinh da dem lai cho ching ta nhirng cong cu
hiru hiéu tro gitip cudc sdng va su phét trién cia loai nguoi. Mot trong nhirng van dé thu hit
nhiéu sur quan tam 14 mo6 hinh héa dwoc cach bicu dat va tw duy duyra trén ngon ngir tu nhién
clia con nguoi. Véi Iy thuyét tap mo [3] ching ta ¢ mot cong cu biéu dién ngir nghia cho
nhiéu khai niém ngoén ngtr, thong qua ham thudc trén khong gian nén, va céc trang tir nhan
dwoc dién dich nhiwr 1 céc todn tir mot ngdi, bién doi ham thudc cia khai niém goc, vi du,
rdt gia = gia?, nghia 18, g gia(u) = pgia(u)?, v6i w1 mot phan tir cia tap TUOI [0, 150].
Luru ¥ rang, voi pugia(u) < [0, 1], thi luon ¢6 p,g gio(w) = tgia(w)? < pgia(u), Yu eTUOL bay
chinh 14 tinh chat bao ham trong ly thuyét tap mo, va diéu nay hop ly trong cach tw duy cia
con ngudi, nhirng ngudi rdt gia thi dwong nhién cing dugc xép vao tap gia.

Tiép theo, chiing ta c6 thé dung vai trang tir tdc dong lién ti€p vao mot khéi niém, vi du,
“Bcuador nam & tdy bac Nam Mj’, c¢6 thé hieu vi trf ciia nirée Ecuador nam & phia tay cia
phia bic ctia luc dia Nam My. Nhir vay, céc trang tir nay tdc dong bién déi ngir nghia cia
nhau, chit khong chi don thuan tdc dong vao khai niém gdc. Viéc mo hinh héa bang ham s
mi nhu & vi du TUdI chira dién dich dwoc treomg hop nay, ¢6 thé lam cho rdt twong déi gia
c6 ngtr nghia giéng hét twong d6i rat gia, néu twong déi gia = gid®>. Ly thuyét ve dai s6 gia
tir [1,2] da quan sat thém s tdc dong cla céc trang tir nhan vao nhau trong mot cau tric
dan, c6 rdt twong doi gia < gia < twong doi rdt gia. Pay 1a tinh chat ké thira nglr nghia.
Néu he < ke thi h'he < K'ke, Vh, k thudc tap cdc trang tir nhan.

Viéc xay dung cdc ham thuoc cho mot tap cac gid tri ngon ngir cia mot bién ngdén ngir
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dé thoa man ca tinh chat bao ham va tinh chat ké thira ngir nghia da dwoc khio sét trong
[4]. Vay vdn dé cé thé quan tam & day 1a tinh chat bao ham cé thoa man trong cic phwong
phép xir Iy v&i dai s6 gia tir hay khong ?

Vé&i mot hé thong str dung tri thitre biéu dién véi cau tric dai s6 gia tir, trong céc tai lieu
tham khdo, thuomg két hop hai cdch tiép can trong cdc xir ly la:

(i) Lwong héa dai s6 gia tir, thong qua dnh xa dinh lrgng ngir nghia v : X — [0, 1], d& xir 1y
giéng nhur v4i tap mo, va

(i) Tinh todn tryc ti€p trén cdc gid tri ngdn nglr thong qua thit tw nglr nghia va céc luat
chuyén gia tir ((p, hu), ot) < ((p,u), oht).

Vé hudng tiép can thir hai, da c6 cdc nghién ciru img dung cau tric ngtr nghia cia gia
tir trong tap mo loai hai dira trén dai s6 gia tir hoac cdc bién déi khai niém trong logic mo
td mo. Céc nghién ciru nay déu it nhiéu str dung céc luat chuyén gia tir. Tuy nhién, du s
dung luat chuyén gia tir thi trong nhiéu truong hop van phai str dung céc tinh chat cia tap
md, ma trong dé ¢6 tinh chidt bao ham.

Xuét phét tir thit tuw rdt ¢ > ¢ > rdat twong doi ¢ > twong déi ¢ > it ¢ > rdt it c... theo
Iy thuyét dai so gia tir, ta hay xét cdc vi du sau:

Vidul
Tir ménh de:
“Nam 12 gia la it twong d6i ding” chuyén thanh
! \
“Nam 14 tuwong doi gia  1a rat ding”.

¢ twong déi gia < gia va rdat ding > rat twong déi dung, nghia 14 khi gid tri ngon ngtr
“yéu” di thi gid tri chan Iy sé “manh” lén, va ngwoc lai. Viéc nglr nghia cia gid tri ngon ngir
va gi4 tri chan ly trong mot ménh dé tdng hay gidm theo hai hwéng nguwoc nhau 1a hop 1y
trong thue té.

Xét mot vi du khéac.

Vi du 2

Tir ménh de:

“Bac la  rat it gia 14 ding” chuyén thanh
, ! y
“Bac la it gia la  rdt ding”.

c6 it gia > rdt it gia va rdt ding > ding.

Trong truomng hop nay, ca gid tri ngon ngir va gid tri chan Iy cia ménh dé sau déu “manh”
hon so véi ménh dé trirée, chir khong bién doi theo hai hiréng ngwoc nhau. Nhir vay, xét
theo quan hé thit tu trong dai s6 gia tir, néu gid tri chan ly cia ménh dé sau manh hon gia
tri chan Iy cia ménh dé trude, rdt ding > rdat twong doi ding, rat ding > ding, thi viéc sir
dung luat chuyén gia tir cho ta gid tri ngon ng cia ménh dé sau, khi thi “yéu” hon gid tri
ngon ngir cia ménh dé trurde nhue & Vi du 1, twong ddi gia < gia, khi thi “manh” hon nhw
& Vidu 2, it gia > rat it gia.

Bai bdo nay sé xem xét cdc truong hop chuyén gia tir ndo thi hop 1y theo ngit canh ly
thuyét tap mo, bdi vi dai s6 gia tir cling 1a mot cong cu biéu dién va xit Iy céc thong tin ngon
ngtr khong day did, khong chic chan giéng nhu tap mo, va trong nhiéu truwdmg hop, khi can
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bicu dién ngir nghia cla céc gid tri ngoén ngir thong qua tap mo, thi tinh chidt bao ham ciing
can dwoc xét dén, va c6 mai lién hé gitra tinh chat bao ham v&i thir tr ciia cdc phéan tir trong
dai s0 gia tir. Ngoai ra, thit tur cdc phan tir trong dai so gia tir lai phu thudc vao s tdc dong
clia c4c gia tir vao nhau va vao khéi niém goc 1a “dwong” hoac “am”. Nhuw vay, ching ta ¢
thé xudt phat tir quan hé tac dong gitra céc gia tir A€ khao sét tinh chat bao ham khi thurc
hién chuyén gia tir. Bai bdo nay gdm c6 4 phan: Phan 2 phéan tich vé tinh chit bao ham khi
chuyén gia tir, Phan 3 trinh bay vé dai s6 gia ti don diéu va Phan 4 14 két luan.

2. TINH CHAT BAO HAM KHI CHUYEN GIA TU

Trur6e tién, ching ta nhac lai tinh chat bao ham trong ly thuyét tap mor:

Cho 2 tap mo A, B x4c dinh trén cting khong gian nén U, ta néi rang A duoc bao ham
trong B (A C B) néuVz € U : pa(z) < pp(x).

Tiép theo la su tac dong gitra cc gia tir trong dai s6 gia tir:

Cho dai s6 gia t (X,G, H,<) véi X la tap céc gid tri ngon ngr, G 1a tap céc phan
tir sinh, H 1a tap cdc gia tir va < 1a quan hé thir tu trong dai so gia tir, thi trong tap gia
tir H, céc gia tir c¢6 thé tdc dong la tang hay gidm ngr nghia ciia nhau, theo mot quan hé
SIGN: H x (HU{c}) — {1,—-1}, v6ic € G.

Quan hé SIGN thé hién cich hiéu vé mirc do tang hay gidm ngit nghia khi tdc dong thém
gia tir trong ngdén nglr tir nhién, dwroc moi ngudi cing thira nhan. Quan hé nady can dwoc
thiét 1ap trude cing vai tap gia tir trong bat ¢t dai s6 gia tir ndo. Trong cdc tai liéu tham
khéo, SIGN dugc sir dung dé tinh ham dinh lirong ngir nghia cho céc phan tir trong dai s6
gia tir.

Vi du 3. Cho dai 6 gia tir véi cde gia tir {very, more, possible, little} ¢6 quan hé tdc dong
SIGN nhu sau:

‘ very ‘ more ‘ c ‘ possible ‘ little
very 1 1 1 -1 1
more 1 1 1 -1 1
possible | -1 -1 -1 1 -1
little -1 -1 -1 1 -1

Luwu : Trong céc nghién ciru gan day, ham dinh lwong ngtr nghia thuomg duwoc dinh nghia
cho dai s6 gia tir tuyén tinh c¢6 tinh chat déi xiing, chi ¢c6 mot phan tir sinh dwong va mot
phan tir sinh am. Vi du, bién TUOI ¢6 gia 13 phan tir sinh dwong va #ré 14 phan tir sinh am,
bién CHANLY ¢6 ding 1a dwong va sai1a am. Theo dé, ching ta cé thé thiét lap mot quan
hé thit tu trén toan bo tap céc gid tri ciia mot dai s6 gia tir bang cach stt dung mot ham dau
sig nhu sau (giong nhu khi tinh gid tri ham dinh lwong ngtr nghia [2]):

sig(ct) =1, sig(c™) = —1, sig(hc) = SIGN(h, c)*sig(c), sig(h'hoc) = SIGN(K, h)xsig(hoc),
vGi ¢ 14 phan tir sinh dwong, ¢ 1a phan tir sinh am, ¢ € {c¢*, ¢}, o la mot xau gia tir.

Tir d6,

he > ¢, néu SIGN(h, ¢)  sig(c) = 1,



100 TRAN PINH KHANG

he < ¢, néu SIGN(h, ¢) * sig(c) = —1,
h'hoc > hoc, néu SIGN(K, h) * sig(hoc) = 1,
h'hoc < hoc, néu SIGN (I, h) * sig(hoc) = —1.
Nhur vay, cho gid tri ngon ngit oc = hyhy,_1...hic thi tir quy tac trén, ta co:
sig(oc) = SIGN(hy,, hp—1) * sig(hp—1...hic)
= SIGN(hy,, hyp—1) * SIGN(hp—1, hp—2) * ... * SIGN (hg, h1) * SIGN(hq, ¢) * sig(c)
(*)

hoc > oc, néu SIGN(h, hy,) * sig(oc) = 1, hay la

SIGN(h, hy,) % SIGN (hy, hyp—1) * ... x SIGN(hg, hq) * SIGN(hy, ¢) x sig(c) = 1. ()

Va hoc < oc, néu SIGN(h, h,,) * sig(oc) = —1.

Do d6, néu h va o cho trude thl quan hé thir tu clia hoc va oc sé phu thudc vao sig(c),
nghia 14 phu thudc vao viéc ¢ 1a phan tir sinh dwrong hay phan tir sinh &m. Ta goi d6 1a tinh
chat doi ngau trong dai s6 gia tir doi xting. Vi tinh chdt nay, trong cdc phan tich & dudi,
chiing ta chi can xét mot truomg hop cho phan tir sinh dwong, con véi phan tir sinh am, sé
phai dao lai quan hé thit tu.

Ngoai ra, tir (¥) va (¥*), ta cling thdy rang, néu hoc > oc thi ¢6 sig(hoc) = 1, (gid tri sig
thé hién xu hwémg cia xau hoc). Khi d6, néu c6 gia tir A’ tdc dong thém vao hoc thi quan
hé thit tu cia h'hoc va hoc phu thude vao gid tri SIGN(A/, h) bang 1 hay -1.

Dé tao mdi lién quan gitra tap mo va dai s6 gia tir, trong céc tinh toén tiép theo, ching
ta sé bieu dién ngit nghia cla céc gid tri ngdn ngr thuoc dai sd gia tir bdi cac tap mo, thoa
man tinh chit ké thira ngit nghia. Trong [4], da trinh bay mot s6 cdch biéu dién tdp mo tam
gidc, tap mo ham s6 mu... théa man tinh chit ké thira ngtr nghia, véi cdc tham s6 cua céc
tap mo duoc xdc dinh tir ham dinh lwong ngtr nghia cia dai so gia tir.

Vi du 4. Bién TUOI
Dung tap mo hinh thang (a, b, 150, 150), véi a, b € [0, 150] 14 khong gian nén cia TUOL

A

o gia

»

0 a b 150  Tudi

T dinh nghia cida tinh chdt bao ham, ta c¢6 ogid(aq, b1, 150,150) bao ham trong
ogia(as, ba, 150, 150), néu ay > ag va by > bs. O day, o, ¢ la céc xau gia tir.

Mot vi du vé céch tinh a,b ty 1é véi ham dinh hrong ngtr nghia cia dai s6 gia tir [4]:

a=wv(oc)*45+ 10, b= wv(oc) * 45+ 25, véic € G.

Tir v(very ¢) = 0,9375, “rdt gia ” dwoc bieu dién bang (52, 1875, 67,1875, 150, 150).

Tir v(possible littlec) = 0,578125, “cé thé it gia” dwgc bieu dién bang
(36,0156, 51,0156, 150, 150).
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Vi du 5. Bién CHANLY
Dimg tap m& ham s6 ma z°, véi > 0, = € [0, 1].

A

true

0 1

Tir dinh nghia cia tinh chdt bao ham, ta c6 o true (°!) bao ham trong § true (z°?), néu

B1 > [Bo.

Mot vi du vé cdch tinh 3 tir ham dinh lwrgng ngtr nghia cia dai s6 gia ti [4], véice G
B = [(2v(oc) = 1)(1 = v(c))]/[(1 = v(oc))(20(c) — 1)]

“rdt ding” droc biéu dién bang x7,
“cd thé it ding” dwoc biéu dién bang 91852,

Luu ¥ la trong céc tap mo biéu dién o true thi ham thudc tai = 1 thuong phai cé gia
tri bang 1, va ham thudc tai « = 0 ¢ gid tri bang 0. Trong céc khdo sit & dwdi, ching ta sé
st dung tinh ch&t nay, dé néu o true bao ham trong ¢ true, thi khi khir mo, o true sé gan 1
hon la d true.

Bay gio ching ta sé phan tich tiép ve luat chuyén gia tir, gid str ¢6 hai ménh dé sau la
twong dwong:

(X Tow) Bt va (X ) It )

Véi X 1a bién ngon ngtr, u, v’ 14 céc gid tri ngoén ngr va ¢, 1a cdc gid tri chan 1y, nhw
& Vidul, uw = gia, v = twong ddi gia, t = rat twong déi ding, t' = rat ding. Dé dé dang
cho céc tinh todn tiép theo, gid st u, v/, t,t déu c6 cdc phan tir sinh dwong, nhw 1a “ding”,
“gia” (néu c6 phan tir sinh am thi sé phai ddo thit tw dua vao tinh chat déi ngau cia dai s6
gia tir doi xing).

Néu nhin theo khung nhin cia Iy thuyét tap mo, gid sir cdc gid tri trén ¢6 cac ham thuoc
Ly Mot s Jit, pgr trong ing, thi dira vao nguyén ly mé rong cia Zadeh, ta cé

pie(pru(w)) = s (pog () = 7, (1)
véi w € U, 1a khong gian nén cia bién X, va 7 € [0, 1].

Suy ra, pu(w) =y (1), pr (W) = g (1), (2)
v6i pyt, pyt 1a ham nguoc, vi du néu stv dung ham s6 mi, 7% cho ham thude chan 1y, thi
ham nguroc clia ham thuoc biéu dién gia tri chan Iy c6 dang /8,

Gid st thit tu cia u va o trong dai s6 gia tir 14 u > o/, nghia 1a ¢6 ham dinh lwong ngtr
nghia v(u) > v(«'). Nhin theo khung nhin cia ly thuyét tap mo, nhw & Vi du 4, v6i tap mo
hinh thang, « = (a, b, 150,150), v’ = (a’, ¥, 150, 150), ¢6 a > a’, b > ¥, hay la

(W) < oy (w), (3)

ta sé ¢6 u bao ham trong «/, ky hiéu u C .
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T cong thire (2) va (3), suy ra
pe (7)< gy (7). (4)

Gia str, st dung ham s6 mu cho ham thudc gid tri chan Iy nhw & Vi du 5, g, e 14 don
dieu tang, thi ;' (1) = 7Y8, it (r) = 71/8,

ViTe[0,1],nén 1/ >1/p" — <0 — pp(1) < (1) — t' C t nghia la ¢’ bao ham
trong .

Tiép theo, v4i t' bao ham trong ¢, véi phan tit sinh dwong (“ding”), thi khi khir mo, ¢/
sé cho gia tri gan v&i 1 hon 1a ¢, hay 1a ¢’ > ¢.

Nhur vay, tir u > o/, suy ra ¢’ > t. Twong tu, néu v’ > u, thi c6 t > t'.

Bay gidr, chiing ta sé phan tich luat chuyén gia tir

((p, hu), ot) < ((p,u), oht) (% % x —1)

cla dai s gia tir, ta thay hai luat (***) va (¥***-1) 1a giéng nhau, néu gan cdc u,u’,t, ¢
twong rng. Trong trwdmg hop nay, gia tir A dwoc dat vao phia trong, sat véi phan tir sinh
t nghia 1a (oht), nén dwgc goi la luat chuyén gia tir trong. Ngoai ra, con c6 khd niang gia tir
h dwgce dat vao vi trf ngoai ciing bén trai clia gid tri chan 1y (hot), goi la luat chuyén gia tir
ngoai.
((p, hu), at) < ((p, u), hot). (% % % % —2)
Tir d6 dinh nghia tinh chat bao ham khi chuyén gia tir clia dai s6 gia tir.

Dinh nghia 1.
(i) Cho luat chuyén gia tir trong ((p, hu), ot) < ((p,u), oht) véi u 1a céc gia tri ngon ngir cd
phan tir sinh dwong, ¢ 14 phan tir sinh dwong cia bién chéan 1y, o 1a xau gia tir, h 14 mot gia
tir. Mot dai s6 gia tir dwroc goi 1a théa man tinh chat bao ham khi chuyén gia tir trong, néu
co:

hu>u < oht > ot va hu < u < oht < ot.
(ii) Cho luat chuyén gia tir ngoai ((p, hu), ot) < ((p,u), hot) v6i u 1a cdc gid tri ngdn ngir cd
phan tir sinh dwong, ¢ 14 phan tir sinh dwong cia bién chan 1y, o 1a xau gia tir, h 14 mot gia
tir. Mot dai s6 gia tir dwroc goi 1a théa man tinh chat bao ham khi chuyén gia tir ngoai, néu
co:

hu > u < hot > ot va hu < u < hot < ot.

Nhur céc 1ap luan & trén, tinh chit nay dwoc dan dat tir ngit cdnh cia Iy thuyét tap mo,
khi gdn cdc ham thudc cho cdc phan tir cia dai s6 gia tir. Tinh chit nay ctung to ra hop ly
trong ngoén ngtr tr nhién, khi mot khai niém “chat” hon (v’ tang) thi do tin cay sé “long” di
(¢ gidm) va nguoce lai. Tuy nhién, tinh chat nay khong phai ic nao cing thda man trong céc
dai s0 gia tir, nhw & Vi du 2 khong thoa man. Phan tich sau hon vao Vi du 2, néu xét theo
ngtr cdnh cia ly thuyét tap mo,

rat it gia = rat (it gia) = (it gia)?,
thi van thoa man tinh chit bao ham. Nhung trong dai s6 gia tir ¢6
rat it gia = (rat it) gia < it gia,
khong thoa man.
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Vay van dé dat ra 1 véi dai s6 gia tir ndo thi tinh chat bao ham khi chuyén gia tir (trong,
ngoai) dwoc thda man? Phan tiép sau day sé thdo luan sau vé tap gia tir va quan hé tdc dong
SIGN dé tim moi lién quan véi tinh chat bao ham.

3. PAI SO GIA TU PON DPIEU

Xuét phat tir tap gia tr H, va quan hé tdc dong SIGN, ching ta ¢c6 mot s6 dinh nghia
sau.

Pinh nghia 2. Cho tap gia tr H, quan hé SIGN : H x (H U {c}) — {1, -1}, v6i ¢ 1a mot
phan tir sinh, ta cé:
(i) Ht = {h € H : SIGN(h,c) = 1} 1a tap céc gia tir duwong,
ii) H- = {h € H : SIGN(h,c) = —1} 1a tap céc gia tir am,
iii) Mot gia tir h € H dugce goi 1a dong nhan, néu SIGN(h, h) = 1,
iv) Mot gia tir h € H dwge goi 1a nghich nhan, néu SIGN(h, h) = —1,
v) Tap H dwoc goi 1a tuyén tinh, néu HT va H~ dwoc sap thtr tw (>) va Vh,k €

SIGN(h, k') = SIGN(h, k), VK' € HT (k' € H™),

(trwomg hop k va &k’ thuoce cung tip H' hoac H™), va
SIGN(h, k') = —SIGN(h, k), Vk' € H= (k' € H"),
(treomg hop k va k' khong thudce cing tap H' hoiac H ™).

Vidu 6. Véi cdc gia tir va SIGN nhur & Vidu 3 thi H' = {very, more}, H™ = {possible, little},
céc gia tir very, more, possiblela dong nhan, little 1a nghich nhan, tap {very, more, possible, little}
14 khong thuan nhét, tap {very, more, possible} la thuan nhat.

Két hop céc tinh chat trén, ching ta c6 dai s6 gia tir don diéu.

Pinh nghia 3. Mot dai s6 gia tir ¢6 tap H thuan nhat, tuyén tinh va chi chita cdc gia tir
dong nhan thi durroc goi 1 dai s6 gia tir don diéu.

Tiép theo, ta sé xem xét cdc tinh chat cia dai so gia tir don diéu.
Meénh dé 1. Pai s6 gia tit don diéu cé cdc tinh chdt sau véi moi h,k € H

(i) Néu SIGN(h, ¢) = SIGN(k, ¢) thi SIGN(h, k) = 1.

(ii) Néu SIGN(h, ¢) = —SIGN (k, ¢) thi SIGN (h, k) = —1.
Chitng minh:

(i) Cho SIGN(h, ¢) = SIGN(k, ¢), suy ra h va k cing thuoc tap H' (hoac H™).

Vi h dong nhan nén SIGN(h, h) = 1.

Vi H thuan nhat nén SIGN(h, k) = SIGN(h, h), suy ra SIGN(h, k) = 1.

(ii) Cho SIGN(h, c) = —SIGN(k, c), suy ra h va k khong cting thuéec H™ (hodc H™).

Vi h dong nhan nén SIGN(h, h) = 1.

Vi H thuan nhat nén SIGN(h, h) = —SIGN(h, k), suy ra SIGN(h, k) = —1.

Nhr vay, trong dai s6 gia tir don diéu, néu c6 hai gia tir cting thudc tap H+ (hodc H™),
thi sé 1a dwong (SIGN(h, k) = 1) khi tdc dong vao nhau, va néu khac tap HT (hoac H ™) thi
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sé 1a am (SIGN(h, k) = —1) khi tdc dong vao nhau. Vi tap H tuyén tinh, nén cdc tap HT va
H~ da dwoc sap thit tw. Thém céc tinh chat khéc cia dai s6 gia tir don diéu, ta c6 thé xay
dung quan hé thit ty trong H nhu sau. [ ]

Pinh nghia 4. Cho dai s6 gia tir don diéu, cho h,k € HU {I}, v6i I 1a gia tir don vi. Ta
néi rang h > k khi va chi khi

(i) h e H* vi k € H-, hoiic

(ii) h,k € HY U {I} vA h ¢6 mitc A5 nhan manh hon hodc bang k, hodc

(iii) h,k € H~ U{I} va h ¢6 mirc do nhan yéu hon hodc bang k,

h > k khi va chi khi h > k va h # k.

Vidu 7. Cho tap H = {very, more, possible}, thi thit tu cua cac gia tir 1la

very> more > I > possible.
Meénh dé 2. Cho dai s6 gia t don diéu véi c la phdan tt sinh dwong, § la mét zau gia ti,
ta co

h >k < héc > kdc. (5)

Chitng minh:

“=”: ta chirng minh bang qui nap.
e Budc co s&: gid str § 1a xau rong thi biéu thire (5) dwong nhién thda man vi ¢ la phan tir
sinh dwong.
e Buge qui nap: gid st (5) ding v6i & = hy...hy, ta can ching minh né cing ding véi
0" = hpi1hy...hi. C6 hai truomg hop xay ra véi by -
- hpg1hn...hic > hy...hic = IThy,...hie, titc 1a hyq10c > Idc. Vi (5) théa man véi 0 nén suy ra
hpy1r € HTU{I} va hyyq > 1. Ngoai ra, tir (¥) va (¥*) sé c6:

sig(8'c) = SIGN(hp 11, hy) * sig(dc) = 1.

Ta xét tiép 3 trwong hop cé thé xdy ra véi h va k :

+ h € H" va k € H™, nghia 1a SIGN(h, h,+1) = 1 va SIGN(k, h,y1) = —1, suy ra,
SIGN(h, hypy1) * sig(d'c) = 1 va SIGN(k, hypt1) * sig(d’c) = —1, do vay, hhpi1hy...hic >
hpt1hn...hic > khpiihy.. hic, suy ra hd'c > kd'c, tire 1a (5) thoa vai o'

+ h,k € HTU{I} va h ¢6 mirc do nhdn manh hon hoiic bang k, nghia 1a SIGN(h, hy41) = 1
va SIGN(k, hyp41) = 1, suy ra, SIGN(h, hy41) * sig(0’'c) = 1 va SIGN(k, hyt1) * sig(d'c) = 1,
do vay hhpi1hy...hic > khyyihy...hic > hyyihy...hic, suy ra hd'c > kd'e, tire 1a (5) thda véi
5.

+h,k € H-U{I} va h c6 mitc dd nhan yéu hon hoic bang k, nghia 13 SIGN(h, hy,11) = —1
va SIGN(k, hp41) = —1, suy ra SIGN(h, hy41) * sig(d'c) = —1 va SIGN(k, hy,41) * sig(d'c) =
—1, do vay hpi1hp...hic > hhyyihy...hic > khyihy...hie, suy ra hd'c > kd'c, tice 1la (5)
thda vai &',

- hpt1hn...hic < hy...hic, cing twong tu nhue trueong hop trén véi sig(d'c) = —1.

Ta thay, néu (5) thoa man véi § ¢6 dd dai n thi cing thoa man véi ¢ ¢6 do dai n+ 1. Do

d6 (5) thoa man véi moi o.
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“<”Chtrng minh bang phdn chirng: gid sit A > k khong thoa, nghia 1A h < k. suy ra k > h
va k # h. Theo chimg minh & chiéu “=", ¢6 kdc > hdc, va vi k # h, nén kdc > hdc, mau
thuan vai gia thiét. [ ]

Trén co s& cia ménh dé trén, ching ta sé tim méi lién quan gitra dai s6 gia tir va tinh
chat bao ham khi chuyén gia tir.
Dinh 1y 1. Dai s6 gia tii don diéu théa man tinh chdt bao ham khi chuyén gia tik ngods.
Chitng minh. Cho dai s6 gia tir don diéu, ta can chiimg minh hu > u & hot > ot va
hu < u < hot < ot, v6i u 14 cdc gid tri ngon ngtr ¢6 phan tir sinh dwong, ¢ 14 phan tir sinh
dwong cia bién chan 1y, o 1a xau gia tir, h 1& mot gia tir.

Tir hu > u = Tu, theo Ménh dé 2, & h > I, 4p dung Ménh dé 2 mot lan nwra, < hot >
Iot = ot.

Twong tu nhu vay, chirng minh dwoc hu < u < hot < ot. [ |

Veé moi lién hé gitra dai s6 gia tir don diéu va tinh chat bao ham khi chuyén gia tit trong,
ta c6 thé phan tich tiép nhu sau.

Tir hu > u = Tu, theo Ménh dé 2 ¢6 h > I, suy ra ht > It = t. Gid stt 0 = o'k, mudn
c6 oht > ot, tirc 1a o’kht > o'kt thi can ¢6 h > k. Truomg hop nguoc lai, hu < u, cing lap
luan twong twr, can ¢6 h < k. Vay ta c¢6 dinh 1y sau.

Dinh 1y 2. Cho ludt chuyén gia tit trong ((p, hu), ot) < ((p,u),oht), véi o = o'k, u la gid
tri ngon ngw c¢é phan t sinh dwong, t la phan ti sinh dwong cia bién chan ly, 0,0’ la cdc
zau gia ti, h,k la cdc gia te. Ta cé: dai so gia tw don diéu thoa man tinh chat bao ham khi
chuyén gia ti trong, néu

(i) he HT U{I} va h >k, hodc

(ii) he H-U{I} va h < k.

Chitng minh: Cho dai s6 gia tir don diéu, ta can chimg minh hu > uw < oht > ot va
hu < u < oht < ot.

“=" Tir hu > u = Tu, theo Ménh dé 2, < h > I, nghiala h € HYU{I}. (trwdong hop (i)
T gid thiét h > k (h > k va h # k), theo Ménh dé 2, ¢c6 ht > kt va ht # kt, hay 1a ht > kt.
Ap dung tinh chat ké thira nglt nghia cia dai s6 gia tit, biéu thirc trén suy ra kht > Ikt = kt.
Tiép tuc 4p dung tinh chat ké thira ngr nghia, ta thu dwoc o’kht > o’kt, hay 1a oht > ot.

V6i hu < u = Tu, theo Ménh dé 2, & h < I, nghiala h € H~ U {I}. Ta ¢6 truomg hop
(ii) v&i gid thiét h < k. Chitng minh twong tu suy ra oht < ot.

“«<” Chitng minh bang phan chirng. Cho oht > ot, gid stt hu > u khong thda, nghia Ia
hu < u, suy ra hu < Iu vad h # I. Theo Ménh dé 2, ¢c6 h < I, suy ra ht < t. Vi h # I nén
ht < t. Vi h < I, nén dang & trwomg hop (i), ¢6 h < k, suy ra ht < kt. Ap dung tinh chét ké
thira ngtr nghia cia dai sO gia tir, ta c¢6 kht < Ikt = kt. Tiép tuc ap dung tinh chat ké thira
ngtr nghia v4i o’ cho ta o’kht < o’kt, hay 1a oht < ot, mau thuan véi gid thiét.

Véi oht > ot, cung chitng minh twong tu nhw vay, theo truomg hop (i). [

Théng qua dinh 1y trén, ching ta gidi thich dwoc vé Vi du 2 khong thoa man tinh chét
bao ham khi chuyén gia tir 1 do ¢ gia tir 4t (little) khong phdi 1a gia tir dong nhan, dai s6
gia tir v4i sur tham gia cia little khong phéi 1a dai so gia tir don diéu.
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Tuy nhién, céc dinh Iy trén cung cho thay, dai so gia tir don diéu mdi chi bdo ddm thoa
man tinh chat bao ham khi chuyén gia tir ngoai, con véi luat chuyén gia tit trong, sé can
thém mot dieu kién nira, 1a gia tir dwoce chuyén can phai cé mirc d6 nhan manh hon gia tir
dimg sét phan tir sinh cia gid tri chan Iy (néu c¢6). Vi du, treong hop sau day khong thoa
man:

((A, more old), very true) va ((A, old), very more true).

C6 more old > old, nhung very more true < very true, khong théa man tinh chat bao
ham. S& di nhur vay vi gia tir dwrge chuyén (more) lai yéu hon gia tir dirng sat phan tir sinh
clia gia tri chan Iy (very). Dé khac phuc trieomg hop nay, can chinh sira lai luat chuyén gia
tir cho phit hop, vi du chuyén gié tri chan Iy very more true thanh very very true ...

4. KET LUAN

Bai béo nay da thao luan sau vé tinh chat bao ham khi chuyén gia tir dé thdéa man ci
tinh chdt bao ham va tinh chat ké thira nglr nghia trong cac xir Iy két hop céa ly thuyét tap
m¢& va ham dinh lirgng ngtr nghia cia dai s6 gia tir. Pai s6 gia tir don diéu 1a mot 16p dai
s6 gia tir phan nao théa man tinh chat bao ham khi chuyén gia ti, diwroc hinh thanh tir viéc
chon loc ra tap gia tir thda man cic tinh chidt dong nhan, thuan nhdt, tuyén tinh & quan
hé tdc dong gitra cac gia tir. C6 thé sir dung dai s6 gia tir don diéu lam tap gid tri nén cho
bién chan Iy & cac logic. Véi dai s6 gia tir tong quét, dé tinh chit bao ham khi chuyén gia
tir diroc thda man, thi can phai mé rong luat chuyén gia tir. Day 1a van de sé tiép tuc dwoc
thao luan trong thoi gian tdi.
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